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1
$X$ , $X\cross X$ $f$ , $x\in X$
$f(x, x)=0$ . , $f$ , $y\in X$
$f(x,y)\geq 0$
$x\in X$ .
, , , ,
[3].
, Flbm Antipin [6], Combettes Hirstoaga [5],
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2
Banach . Banach $E$ ,
$E^{*}$ . $x\in E$ $\Vert x\Vert$ , $x^{*}\in E^{*}$ $x$ ($x,$ $x^{*}\rangle$
.
Banach $E$ $B=\{x\in E:\Vert x\Vert=1\}$ . $E$ ,
$B\cross Bx\mathbb{R}\backslash \{0\}$ $g(x,y, t)=(\Vert x+ty\Vert-\Vert x\Vert)/t$ , $x,y\in B$
$\lim_{tarrow 0}g(x, y, t)$ . , $x\in B$
, $E$ echet .
$E$ $\{x_{n}\}$ $x\in E$ , , $\{\Vert x_{n}\Vert\}$ $\Vert x\Vert$ .
$\{x_{n}\}$ $x$ , $E$ Kadec-Klee
. $E^{*}$ Fr\’echet , $E$
Banach , Kadec-Klee .
Btach $E$ $J$ $x\in E$
$Jx=\{x^{*}\in E^{*} : \Vert x\Vert^{2}=\langle x,x^{*}\rangle=\Vert x^{*}\Vert^{2}\}$
. $E$ $J$ . $E$
$J$ , . , $E$
Banach , $J$ . [11]
.
Banach $E$ , $E\cross E$ $D$ , $x,y\in E$
$D(x, y)=\Vert x\Vert^{2}-2\langle x, Jy\rangle+\Vert y\Vert^{2}$
. , $D$ $x,y\in E$ $D(x, y)\geq 0$ . , $y\in E$
$\{x_{n}\}\subset E$ , $\{D(x_{n}, y)\}$ $\{x_{n}\}$
. , $D$ the three point identity [4]




Banach $E$ , $\{x_{n}\}$
$x_{0}\in E$
$D(x_{0}, y) \leq\lim_{narrow}\inf_{\infty}D(x_{n}, y)$
$y\in E$ . , , $y\in E$ $D(\cdot$ ,
. , $E$ $D(\cdot, y)$ .
$C$ $E$ , $x\in E$
$D(y_{x},x)= \min_{y\in C}D(y,x)$
$y_{x}\in C$ . $x$ generalized projection
[1] , $y_{x}=\Pi_{C^{X}}$ . $E$ Hilbert ,
$x,$ $y\in E$ $D(x,y)=\Vert x-y\Vert^{2}$ , $\Pi_{C}$ $C$
.




$=\{x\in E:\exists\{x_{n}\}, x_{n}arrow x, x_{n}\in C_{n}(\forall n\in N)\}$ ,
w-Ls $C_{n}$
n
$=\{x\in E:\exists\{x_{i_{n}}\}, x_{i_{n}}-arrow x, x_{i_{\mathfrak{n}}}\in C_{i_{n}}(\forall n\in N)\}$
. $x_{n}arrow x$ { $x$ $x$ , $x_{i_{n}}arrow x$ $\{x_{n}\}$
$\{x_{i_{n}}\}$ $x$ . $E$ $c_{0}$
$C_{0}=s- LiC_{n}n=w- LsC_{n}n$
, $\{C_{n}\}$ $C0$ Mosco [9] ,
$C_{0}= M-\lim_{narrow\infty}C_{n}$
. [2] .
Banach $E$ $C$ , $f$ : $C\cross Carrow \mathbb{R}$ .
$x\in C$ , $y\in C$
$f(x,y)\geq 0$
, $x$ $f$ . , $f$
$EP(f)$ . , $f$
.
139
(E1) $x\in C$ $f(x, x)=0$ ;
(E2) $x,$ $y\in C$ $f(x, y)+f(y, x)\leq 0$ ;
(E3) $x\in C$ $f(x, \cdot):Carrow \mathbb{R}$ ;
(E4) $x,$ $y\in C$ $\lim\sup_{t\downarrow 0}f(ty+(1-t)x, y)\leq f(x, y)$ .
, .
(Blum-Oettli [3]). Banach $C$ ,
$f$ : $C\cross Carrow \mathbb{R}$ (E1), (E2), (E3), (E4) . ,
$x^{*}\in E^{*}$ $u_{x}\cdot\in C$ , $y\in C$
$0 \leq f(u_{x^{r}},y)+\frac{1}{2}\Vert y\Vert^{2}-\frac{1}{2}\Vert u_{x}*\Vert^{2}-\langle y-u_{x}*,x^{*})$
.
, $E$ , $J$
, $x\in E$ $u$ . , $E$
$u$ , , $y\in C$
$0\leq f(u_{Jx},y)+\langle y-u_{Jx}, Ju_{Jx}-Jx\rangle$







. $E$ Kadec-Klee Banach , $C$
$E$ .{rn} $\infty$ , $n\in N$
$f_{n}$ : $C\cross Carrow \mathbb{R}$ .
(E1) $x\in C$ $f_{n}(x, x)=0$ ;
(E2) $x,y\in C$ $f_{n}(x, y)+f_{n}(y, x)\leq 0$ ;
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(E3) $x\in C$ $f_{n}(x, \cdot)$ : $Carrow \mathbb{R}$ ;
(E4) $x,$ $y\in C$ $\lim\sup_{t\downarrow 0}f_{n}(ty+(1-t)x, y)\leq f_{n}(x, y)$ .
$o_{0}$ $C$ , .
(i) $\{r_{n}u_{n}^{*}\}$ $0$ $\{u_{n}^{*}\}\subset E^{*}$ , $C_{0}$
$s- Li_{n}EP(f_{n}+g_{u_{n}^{n}})$ ;
(ii) $\{r_{n}v_{n}^{*}\}$ $\{v_{n}^{*}\}\subset E^{*}$ $w- Ls_{n}EP(f_{n}+g_{v_{n}^{*}})\subset$
$c_{0}$ .
$u^{*}\in E^{*}$ $g_{u}*:C\cross Carrow \mathbb{R}$ , $x,$ $y\in C$
$g_{u^{r}}=\langle y-x,u^{*}\rangle$
. , $\{T_{r_{n}f_{n}}x\}$ $\Pi_{C_{O}^{X}}\in C_{0}$ .
. (i) $\{u_{n}^{*}\}\subset E^{*}$ , $\{r_{n}u_{n}^{*}\}$ $0$ ,
$C_{0}\subset s- Li_{n}EP(f_{n}+g_{u_{n}^{*}})$ . , $w\in C_{0}$ , $w$
$\{w_{n}\}\subset C$ , $w_{n}\in EP(f_{n}+g_{u_{\dot{n}}})$ $n\in N$ . ,
$f_{n}(w_{n},y)+\langle y-w_{n},u_{n}^{*}\rangle\geq 0$
$y\in C$ . , $n\in N$ $x_{n}=T_{r_{n}f_{n}}x$ ,
$r_{n}f_{n}(x_{n}, y)+\langle y-x_{n}, Jx_{n}-Jx\rangle\geq 0$
$y\in C$ . ,
$f_{n}(w_{n},x_{n})+\langle x_{n}-w_{n},u_{n}^{*}\rangle\geq 0$ ,
$r_{n}f_{n}(x_{n},w_{n})+\langle w_{n}-x_{n}, Jx_{n}-Jx\rangle\geq 0$
. ,
$r_{n}(f_{n}(x_{n},w_{n})+f_{n}(w_{n},x_{n})+\langle x_{n}-w_{n},u_{n}^{*}\rangle)+\langle w_{n}-x_{n}, Jx_{n}-Jx\rangle\geq 0$
, (E2) $f_{n}(x_{n}, w_{n})+f_{n}(w_{n}, x_{n})\leq 0$
$r_{n}\langle x_{n}-w_{n},u_{n}^{*}\rangle+\langle w_{n}-x_{n}, Jx_{n}-Jx\rangle\geq 0$ ,
, $n\in N$
(1) $D(x_{n},x)=D(w_{n},x)-D(w_{n},x_{n})+2$ \langle$w$ $x_{n},$ $Jx-Jx_{n}\rangle$
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$\leq D(w_{n},x)+2\langle w_{n}-x_{n}, Jx-Jx_{n}\rangle$
$\leq D(w_{n},x)+2r_{n}\langle x_{n}-w_{n},u_{n}^{*}\rangle$
. , $\{x_{n}\}$ , $\{x_{i_{n}}\}\subset\{x$ , $n\in N$
$\Vert x_{i_{n}}\Vert>0$ , $\lim_{narrow\infty}\Vert x_{i_{n}}\Vert=\infty$ .
$\frac{D(x_{i_{n}},x)}{\Vert x_{i_{n}}\Vert}=\frac{\Vert x_{i_{n}}||^{2}-2\langle x_{i_{n}},Jx\rangle+\Vert x||^{2}}{||x_{i_{n}}\Vert}$
$= \Vert x_{i_{n}}\Vert-2\langle\frac{x_{i_{n}}}{\Vert x_{i_{\mathfrak{n}}}\Vert},$ $Jx \rangle+\frac{\Vert x||^{2}}{\Vert x_{i_{n}}\Vert}$





$\Vert x_{i_{n}}\Vert-2\Vert x\Vert+\frac{||x||^{2}}{||x_{i_{n}}\Vert}\leq\frac{D(w_{i_{n}},x)}{\Vert x_{i_{\mathfrak{n}}}\Vert}+2r_{i_{n}}(1+\frac{||w_{n}||}{||x_{i_{n}}||})\Vert u_{i_{n}}^{*}\Vert$
$n\in N$ . , $narrow\infty$ $\infty$
, . , $\{x_{n}\}$ .
, $\{Xj_{n}\}$ $\{x_{n}\}$ , $x_{0}\in C$ . $n\in N$
$x_{j_{\mathfrak{n}}}=T_{r_{j_{n}}f_{j_{n}}}x$
$f_{j_{n}}(x_{j_{n}},y)+\langle y-x_{j_{n}},$ $\frac{Jx_{j_{n}}-Jx}{r_{j_{n}}}\rangle\geq 0$
$y\in C$ . $n\in N$
$v_{n}^{*}= \frac{Jx_{j_{n}}-Jx}{r_{j_{n}}}$
$\{v_{n}^{*}\}\subset E^{*}$ , $x_{j_{\mathfrak{n}}}\in EP(f_{j_{n}}, g_{v_{j}^{*}})$
. , $r_{n}v_{n}^{*}=Jx_{n}-Jx$ , $\{r_{n}v_{n}^{*}\}$ . , $(\ddot{u})$







, $w\in 0_{0}$ , $D(x_{0}, x)= \min_{w\in}c_{0}D(w, x)$ , ,
$x_{0}=\Pi_{Co}x\in C_{0}$
. 1 $\{Xj_{n}\}$ $\Pi_{C_{0}}X$ . ,
$D(x_{0}, x)= \lim_{narrow\infty}D(x_{j_{n}}, x)$ ,
$\lim_{narrow\infty}\Vert x_{j_{n}}\Vert^{2}=narrow\infty 1i\iota n(D(x_{j_{n}},x)+2\langle x_{j_{\mathfrak{n}}}, Jx\rangle-\Vert x\Vert^{2})$
$=D(x_{0},x)+2\langle x_{0}, Jx\rangle-\Vert x\Vert^{2}$
$=\Vert x_{0}||^{2}$ .
$\lim_{narrow\infty}\Vert x_{j_{n}}\Vert=\Vert x_{0}||$ . Kadec-Klee $\{x_{j_{n}}\}$
$x_{0}=\Pi_{C0^{X}}\in C$ . $E$ , $\{x_{n}\}$
$\{x_{j_{n}}\}$ $\Pi_{C_{0}}x\in C$ , $\{x_{n}\}$ $\Pi_{C_{0}}x\in C$
, .
(i) $\{u_{n}^{*}\}$ $0$ [8]
.
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